An Assessment of Differential Susceptibility of Raccoons (Procyon lotor) to Capture in Live Traps in Western Tennessee by Vecchio, Erica Hessen
University of Memphis 
University of Memphis Digital Commons 
Electronic Theses and Dissertations 
7-28-2011 
An Assessment of Differential Susceptibility of Raccoons 
(Procyon lotor) to Capture in Live Traps in Western Tennessee 
Erica Hessen Vecchio 
Follow this and additional works at: https://digitalcommons.memphis.edu/etd 
Recommended Citation 
Vecchio, Erica Hessen, "An Assessment of Differential Susceptibility of Raccoons (Procyon lotor) to 
Capture in Live Traps in Western Tennessee" (2011). Electronic Theses and Dissertations. 314. 
https://digitalcommons.memphis.edu/etd/314 
This Thesis is brought to you for free and open access by University of Memphis Digital Commons. It has been 
accepted for inclusion in Electronic Theses and Dissertations by an authorized administrator of University of 






To the University Council: 
The Thesis Committee for Erica H. Vecchio certifies that this is the final approved 
version of the following electronic thesis: “An Assessment of Differential Susceptibility 
of Raccoons (Procyon lotor) to Capture in Live Traps in Western Tennessee.” 
 
 








Cheryl A. Goudie, Ph.D. 
 
______________________________ 
Bill A. Simco, Ph.D. 
 
 
Accepted for the Graduate Council: 
 
 
Karen D. Weddle-West, Ph.D. 








AN ASSESSMENT OF DIFFERENTIAL SUSCEPTIBILITY OF RACCOONS 
(PROCYON LOTOR) TO CAPTURE IN LIVE TRAPS IN WESTERN TENNESSEE 
by 
Erica H. Vecchio 
 
A Thesis 
Submitted in Partial Fulfillment of the 
Requirements for the Degree of 
Master of Science 
 
Major: Biological Sciences 
 







Copyright © Erica H. Vecchio 






Tomás and Emiko- 






I thank my major professor, Dr. M. L. Kennedy, for his seemingly endless 
support, guidance, patience, and tolerance throughout my graduate program.  I also 
wish to thank the members of my committee, Dr. B. A. Simco and Dr. C. A. Goudie, 
for their assistance in the design of this project, constructive comments during the re-
vision process, encouragement, and kindness.  Numerous students at The University 
of Memphis, including J. Akins, R. A. Baldwin, B. D. Carver, J. R. Hisey, and J. B. 
Jennings, contributed trapping data.  Particular thanks are extended to D. VanVickle 
for assistance with fieldwork.  I also wish to thank G. Hosgood, K. Hiestand, and D. 
Wolcott for help with statistical analysis.  Finally, I thank my mother, Tsuseko T. 
Hessen, my husband, Nicolas Vecchio, and my children, Tomás and Emiko Vecchio, 















Vecchio, Erica H.  M. S.  The University of Memphis.  August 2011.  An as-
sessment of differential susceptibility of raccoons (Procyon lotor) to capture in live 
traps in western Tennessee.  Major Professor:  Michael L. Kennedy, Ph.D. 
 
Spatial and temporal variation in differential susceptibility of male and female 
raccoons (Procyon lotor) to capture in live traps was investigated during 2001-2005.  
Initial captures and recaptures were assessed using mark-recapture procedures on 6 
spatially-independent grids.  Numbers of males captured were always greater than 
numbers of females spatially and temporally, although not always significantly.  In 
the spatial assessment, initial captures ranged from 86 (56:30 males:females) at Site 1 
to 12 (11:1) at Site 4; recaptures ranged from 34 (22:12) at Site 1 to 3 (3:0) at Site 4.  
Temporal analysis indicated initial captures ranged from 72 (44:28) in 2001 to 22 
(16:6) in 2005; recaptures ranged from 22 (17:5) in 2001 to 2 (2:0) in 2002.  Density 
of populations could be a factor in response of males and females to traps.  Investiga-
tors using mark-recapture techniques should be aware of the potential capture hetero-












This thesis is formatted in the style appropriate for the Journal of Mammalogy.  
This is the journal to which the paper will be submitted for publication.  Appendices 
have been added to this thesis to provide supporting data for interested investigators.  
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CHAPTER ONE - INTRODUCTION 
Sexual dimorphism in mammals has been the subject of numerous biological 
investigations (e.g., Ralls 1977, Moors 1980, Powell and Leonard 1983, Dobson and 
Wigginton 1996, Kennedy et al. 2003).  While much focus has been directed toward 
sexual dimorphism in body size and home-range size, other aspects of natural history 
(e.g., feeding strategies and behavioral traits) have not been assessed in detail (see  
Ralls 1977, Ritke 1990, Ritke and Kennedy 1993, Foster and Endler 1999).  Foster 
and Endler (1999) discussed geographic variation in many behavioral traits of organ-
isms and pointed out that much was yet to be learned concerning spatial variance in 
differences between males and females.  They noted that an individual’s fitness must 
be measured not only by its reproductive success but its ability to survive as well.  
Mayr (1963) and Foster and Endler (1999) indicated a number of cases where a geno-
type had spread in a population not for any reason of general superiority but merely 
because it was superior at some other activity associated with survival.  At present, 
sexually dimorphic characteristics associated with differential survival remain rela-
tively unstudied.  An understanding of such issues is central to discerning evolutio-
nary processes associated with overall fitness. 
Raccoons (Procyon lotor) are highly sexually dimorphic in many natural his-
tory traits, such as body size and home-range size (Lotze and Anderson 1979, Kauf-
mann 1982, Ritke and Kennedy 1993, Gehrt 2003), are widely distributed in North 
America (Sanderson 1987, Gehrt 2003), and demonstrate a high degree of intraspecif-
ic-morphological variation (Kennedy and Lindsay 1984, Ritke and Kennedy 1988, 
Gehrt 2003).  Therefore, they make an interesting model for studying sexual dimor-
phism in traits associated with risk (the chance that something undesirable will hap-





several investigations (e.g., Johnson 1970, Moore and Kennedy 1985, Chamberlain 
and Leopold 2002, Pitt et al. 2008) have demonstrated an ability to capture raccoons 
in live traps (therefore, a willingness of animals to enter traps).  Because foraging de-
cisions by raccoons to enter traps could reflect a risk or poor choice related to surviv-
al, P. lotor makes an interesting model for studying possible sex-biased responses to 
an important natural history trait.  Additionally, because intersexual differences in 
susceptibility to capture in live traps have been suggested in some parts of the species’ 
distribution (Gehrt and Fritzell 1996) but not in other parts (Moore and Kennedy 
1985), it is possible that spatial variation exists in this behavioral trait in much the 
same manner as reported for communication systems and sexual behavior of other 
animals (see Foster and Endler 1999).  Rhodes and Odum (1996) indicated that many 
species have developed evolutionary mechanisms or strategies designed to deal with 
spatial or temporal variation in resources.  The issue of intersexual differences in sus-
ceptibility to capture in live traps in raccoons spatially and temporally remains rela-
tively untested.   
Ritke and Kennedy (1993) pointed out that an understanding of the evolutio-
nary significance of intraspecific patterns of sexual dimorphism in mammals could 
provide a clearer understanding of the adaptive significance of sexual dimorphism in 
general.  Therefore, the purpose of this investigation was to determine if successful 
live trapping of raccoons is sexually biased.  Specifically, I tested the following pre-
dictions: 
(1) intersexual differences in susceptibility to capture in raccoons exist spatial-
ly in the foraging risk (choice) associated with live traps. 
(2) intersexual differences in susceptibility to capture in raccoons exist tempo-





CHAPTER 2 – STUDY AREAS 
The study was conducted on 6 different trapping grids in 2 locations in west-
ern Tennessee (Fig. 1).  Site 1 was the Edward J. Meeman Biological Station (Mee-
man), which was located 17.4 km north of Memphis in Shelby County, Tennessee, on 
the third Chickasaw bluff.  Meeman was a field site owned by the state of Tennessee 
and operated by The University of Memphis.  The topography of this 252 ha site con-
sistedof a variety of habitats that included gently undulating slopes, open grass fields, 
upland hardwood forest, and bottomland forest associated with floodplains and minor-
tributaries of the Mississippi River.  Available water sources on or near the study area 
included several small ponds and streams, both temporary andpermanent, originating 
from the bluff.  Due to poor soil drainage, areas of standing water were found in the 
bottomlands in every season except summer.  The trapping grid encompassed a varie-
ty of habitat types, including upland forest, bottomland forest, old fields, and kudzu 
fields, and numerous small ponds and streams were scattered throughout the site.  
Hunting was illegal on Meeman but permissible on the surrounding private lands and 
the adjacent Shelby Forest Wildlife Management Area during officially designated 
hunting seasons. 
Species that dominated the upland forest canopy at Meeman included beeches 
(Betula spp.), oaks (Quercus spp.), and hickories (Carya spp.).  Old fields were lo-
cated sporadically throughout upland areas and contained a mixture of grasses, golde-
nrod (Solidago spp.), blackberry (Rubus spp.) and kudzu (Pueraria lobata) patches.  
Bottomland forests were dominated by elms (Ulmus spp.) and cottonwoods (Populus 
spp.).  Additionally, maples (Acer spp.), sweet gum (Liquidambar stryaciflua), and 
tulip poplar (Liriodendron tulipifera) trees were commonly found in all forest areas, 









Locations of the Edward J. Meeman Biological Station and the Ames Plan-
tation in western Tennessee.  These sites were utilized in a study assessing spatial and 
temporal variations in sex-biased trappability of raccoons (Procyon lotor) conducted 

















buckeye (Aesculus pavia), and spicebush (Lindera benzoin) were often found in the 
understory, and ground cover species included blackberry, honeysuckle (Lonicera ja-
ponica), and stinging nettle (Urtica dioica).   
The 5 remaining trapping grids of the study (sites 2-6) were established and 
operated on the Ames Plantation (hereafter referred to as Ames), which was located 
about 95.6 km east of Memphis and 4.8 km northwest of Grand Junction in Hardeman 
and Fayette counties of southwestern Tennessee (Fig. 2).  Ames was an agricultural 
experiment station jointly owned and operated by the Hobart Ames Foundation and 
the University of Tennessee.  This location consisted of approximately 7500 ha and 
was composed of a variety of fragmented habitats that included agricultural fields, 
pastureland, old fields, upland and bottomland forested areas, and pine plantations. 
Water was available year-round and was found in livestock ponds, small streams, and 
drainages from the North Fork of the Wolf River.  Private landowners adjacent to 
Ames hunted designated areas during appropriate seasons. 
Agricultural crops grown at Ames were primarily corn (Zea mays), cotton 
(Gossyium spp.), and soybeans (Glycine max); fescue grasses (Festuca spp.) were the 
major species comprising maintained pasture fields.  Native grasses such as broom-
sedge (Andropogon virginicus) and switch grass (Sorgastrum nutans) were the species 
most commonly found in old fields.  Oaks and hickories dominated upland forests 
while bottomland forests consisted primarily of lowland oaks, maples, sweet gums, 
cottonwoods, and sycamores (Populus deltoids).  Pine plantations were composed of 
loblolly pine trees (Pinus taeda). Trapping grids were interspersed among these habi-
tats, and dominant landscape features varied somewhat among sites. Site 2, which was 
located near the North Fork of the Wolf River, was primarily composed of agricultur-








Locations of trapping grids established on the Ames Plantation in western 
Tennessee.  These sites were utilized in a study assessing spatial and temporal varia-
tions in sex-biased trappability of raccoons (Procyon lotor) conducted in western 

















Site 3 was comprised of both upland and bottomland forest, agricultural fields, and 
old-fields.  Site 4 consisted of fragmented upland and bottomland forests  found in-
terspersed among old-fields and agricultural fields.  Site 5 was composed almost en-
tirely of upland and bottomland forest.  Site 6 consisted of upland forests, bottomland 
forests, and agricultural fields.  Fig. 2 shows the spatial relationship of the trapping 
grids at Ames. 
Archived data from the National Weather Service for the Memphis area during 
the study period indicated that July was the hottest month (average daily temperature 
33.0° C) and January the coldest month (average daily temperature -0.4° C).  Average 
yearly rainfall was approximately 139 cm and generally greatest in April or May.  In 
most years, freezes occurred only in or between the months of November and March, 
and average yearly snowfall totaled 13 cm with the most occurring in January and 
February.  In some years, snow, with little or no accumulation, fell and, in the years 
















CHAPTER THREE - METHODS 
Trapping took place on Meeman in 5 consecutive years during the winter 
(January through March) from 2001-2005.  This grid was composed of 50 traps 
spaced approximately 150 meters apart in a 5 x 10 configuration and covered 81 ha.  
All 50 traps remained open nightly for a total of 40 nights.  This resulted in a total of 
2000 trap nights per year or 10,000 total trap nights during the study of Site 1. 
All trapping at Ames took place from late October through early April of 
2000-2005, with the trapping extending from the end of one calendar year to the be-
ginning of the next (e.g., 2000-2001).  The trapping conducted during 2000-2001 is 
referred to hereafter as 2001, 2001-2002 as 2002, 2002-2003 as 2003, 2003-2004 as 
2004, and 2004-2005 as 2005.  Each grid at Ames was trapped for 5 consecutive years 
in winter, with the exception of Site 4, which was utilized for 4 winters.  All grids on 
Ames were shown to be independent of one another spatially (Carver 2009). 
Each grid at Ames was composed of 64 traps spaced approximately 230 me-
ters apart in an 8 x 8 configuration.  Selected traps remained open nightly for a total of 
32 nights.  Two thousand trap nights per trapping year were recorded at each site, and 
data from 48,000 trap nights were incorporated into this study.  Sites 2, 5, and 6 were 
trapped at selected intervals from late October through early January of each year.  
Sites 3 and 4 were trapped per study protocol from late January through early April of 
each year. 
Canned cat food was used to bait Tomahawk (Tomahawk Live Trap Co., To-
mahawk, Wisconsin 54487) and Havahart wire (Woodstream Corp., Lititz, Pennsyl-
vania 17543) live traps of raccoon size (81.3 cm x 25.4 cm x 30.5 cm).  Traps were 
anchored in place by metal or wooden stakes and partially camouflaged by tree 





an intramuscular injection consisting of a 10:1 ratio of ketamine hydrochloride (Veta-
lar, Ketalar -- Parke-Davis, Detroit, Michigan 48232; Ketaset – Bristol Laboratories, 
Syracuse, New York 13201) and acepromazine maleate (The Butler Co., Columbus, 
OH 43228).  Anesthetic doses (approximately 0.1 ml of ketamine per estimated kg of 
body weight) followed Bigler and Hoff (1974).  Sex was noted, and age was deter-
mined by tooth wear (Grau et al. 1970).  Only adult (≥ 15 months in age) males and 
females were utilized in the investigation.  No. 3 Monel ear tags (National Band and 
Tag Co., Newport, KY 41072) were placed in each individual’s ears in order to de-
termine recapture status at future dates.  Animals were released in the same area as 
capture upon recovery from the anesthetic. 
If recaptured in the same trapping year, tag numbers were recorded, and ani-
mals were released without sedation.  When caught in a different trapping year, recap-
tured individuals were sedated for the initial recapture only, and all procedures except 
tagging were repeated.  Lost tags were replaced as needed for easy identification pur-
poses. 
For statistical analysis, trapped individuals were classified as initial captures 
(first time trapping event) and recaptures (second time only).  To avoid the influence 
of trap-happy individuals, only the first instance of recapture was included for analy-
sis for each raccoon.  Individuals caught in one trapping year then recaptured in the 
following year were not included in capture totals of the second year when statistical 
analysis was performed to ensure independence of years.  For capture, individuals 
were distinguished by sex and age.  These criteria were used when assessing trappa-
bility in statistical analysis.   
For initial capture, the assumption was made (following Moore and Kennedy 





among males and females at all sites.  Additionally, raccoons harvested in the area by 
hunters utilizing dogs are taken in approximately equal numbers of males and females 
(unpubl. data, J.P. Nelson and M.L. Kennedy).  Furthermore, most studies have re-
ported a near 1:1 male to female sex ratio for raccoons (see Moore and Kennedy 
1985, Lotze and Anderson 1979, Kaufmann 1982), sex ratios at birth do not differ 
significantly from 1:1 (Kaufmann 1982, Sanderson 1987, Zeveloff 2002), and little 
evidence supports differential survival between juvenile males and females.  Finally, 
the study was conducted in winter before the reproductive season and when dispersal 
and mortality are at a minimum in this region, resulting in a relatively stable popula-
tion.   
Spatial comparisons were made by examining trapping information among gr-
ids at each location for years trapped. Grid data were analyzed by pooled years 
through two-way analysis of variance and post-hoc Duncan’s tests. All analyses were 
performed in PASW Statistics (2009), more commonly known as SPSS (IBMSPSS 
Statistics).  Raw trapping numbers of the sexes were converted to catch-per-unit effort 
units (Nichols and Dickman 1996) and analyzed.  Both initial captures and recaptures 
were assessed by sex and grid for winter trapping years 2001-2005 [see Appendices 
A, B, and C in Vecchio (2011) for supplemental capture information].  Grids display-
ing trapping similarities spatially were selected for further analysis relating to tempor-
al variation. 
For evaluation of temporal variation in intersexual differences in susceptibility 
of capture to live traps, data from spatially-similar grid sites were examined by com-
paring years using two-way analysis of variance and post-hoc Duncan’s tests.Initial 
captures and recaptures at the grid sites were assessed by sex and year for winter trap-





plemental capture information].  Sites 1, 2, and 6 were included in the analysis of ini-




























CHAPTER FOUR - RESULTS 
Spatial Analysis.
___
Total initial captures and total recaptures for the 5 trapping 
sessions recorded at each site were as follows (sample size for each sex given in pa-
rentheses; value for male given first): Site 1-86 initial captures (56, 30) and 34 recap-
tures (22, 12); Site 2-72 initial captures (50, 22) and 15 recaptures (11, 4); Site 3-26 
initial captures (21, 5) and 8 recaptures (6, 2); Site 4-12 initial captures (11, 1) and 3 
recaptures (3,0); Site 5-36 initial captures (28, 8) and 10 recaptures (9, 1); and Site 6-
53 initial captures (41, 12) and 11 recaptures (9, 2).  Results for initial captures and 
recaptures by grid, year, and sex are summarized in Tables 1 and 2. 
In trappability, significant differences existed among grids spatially, (p<0.05), 
between males and females for initial captures (F=26.258) and between males and 
females for recaptures (F=12.070).  Grids displaying similarities (non-significant sub-
sets) in trappability for initial capture patterns included sites 3, 4, and 5; 3, 5, and 6; 
and 1, 2, and 6.  Of these groups, sites 1, 2, and 6 had the highest number of initial 
captures and were most similar spatially; therefore, they were selected for utilization 
in the temporal assessment (see Table 1).  All grids at Ames (sites 2-6) displayed si-
milarities in recapture patterns of trappability.  Only Site 1, which had the highest rate 
of recaptures, differed from the other grids in trappability.  Therefore, annual suscep-
tibility to capture in live traps by males and females were assessed utilizing results 
only from the sites at Ames (see Table 2). 
Temporal Analysis.
___
Total initial captures by year for the 3 grids (1, 2, and 6) 
combined based on results of spatial analysis were as follows (sample size for each 
sex given in parentheses; value for male given first): 2001-72 total captures (44, 28); 
2002-33 (27, 6); 2003-50 (37, 13); 2004-34 (23, 11) and 2005-22 (16, 6).  Recapture 





2); 2004-3 (3, 0) and 2005-10 (8, 2).   Tables 3 and 4 summarize total initial captures 
and recaptures by year and sex. Significant differences were apparent in trappability 
of males and females on grids among years (p<0.05) for initial captures (F=23.592) 
and recaptures (F=14.926).  For initial captures, the following years formed non-
significant subsets:  2002, 2004, and 2005; 2002, 2003, and 2004; and 2001 and 2003.   
For trappability of recaptures, 2001 differed from all other years, but 2002, 2003, 

























Initial capture data for adult raccoons (Procyon lotor) recorded in a study 
of spatial variation in susceptibility to capture in live traps at 6 sites in western Ten-
nessee during winters of 2001-2005.  See text and Fig. 1 for explanation of trapping 
sites.  Similar symbols (
x, y, z
) represent non-significant subsets of samples.  Those 
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Recapture data for adult raccoons (Procyon lotor) recorded in a study of 
spatial variation in susceptibility to capture in live traps at 6 sites in western Tennes-
see during winters of 2001-2005.  See text and Figure 1 for explanation of trapping 
sites. A subset of locations found to be similar spatially in recapture patterns and used 
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Initial capture data for adult raccoons (Procyon lotor) in a study of tem-
poral variation in trappability during a 5-year period (2001-2005).  Raccoons were 
captured in live traps on Meeman Biological Station (1 grid) and Ames Plantation (5 
spatially independent grids) in western Tennessee.  Similar symbols (
x, y, z
) represent 
non-significant subsets of samples.   
 
 














































Recapture data for adult raccoons (Procyon lotor) in a study of temporal 
variation in trappability during a 5-year period (2001-2005).  Raccoons were captured 
in live traps on Meeman Biological Station (1 grid) and Ames Plantation (5 spatially 
independent grids) in western Tennessee.  A subset of years found to be similar tem-
porally in recapture patterns is indicated in bold. 
 
 
Trapping Year 2001 2002 2003 2004 2005 
































CHAPTER 5 - DISCUSSION 
Results of the present study confirm the predictions that adult male and female 
raccoons are differentially susceptible to capture in live traps, both spatially and tem-
porally.   Moore and Kennedy (1985) and Gehrt and Fritzell (1996) noted the assump-
tion of equal trappability in many mark and recapture programs and suggested the ra-
mifications of violating this premise. However, these previous investigations drewdis-
similar results concerning sex-related trappability of adult raccoons, leading to uncer-
tainty of its existence. As noted previously, a lack of sex-biased response was sug-
gested by Moore and Kennedy (1985), and Gehrt and Fritzell (1996) indicated the 
presence of such behavior. Results of the present investigation (demonstrating the ex-
istence of both spatial and temporal variability in response to live traps by males and 
females) could infer support of the work of both Moore and Kennedy (1985) and 
Gehrt and Fritzell (1996). Because both studies were short-term, results of Moore and 
Kennedy (l985) likely reflected a temporal factor (trappability sampled during a year 
where males and females demonstrated near equal susceptibility to capture), while the 
findings of Gehrt and Fritzell (1996) may have reflected a spatial factor (trappability 
sampled at a site where males and females demonstrated an unequal susceptibility to 
capture).  At present, sexually dimorphic characteristics associatedwith differential 
survival remain relatively unstudied. Foster and Endler (1999) discussed geographic 
variation in many behavioral traits of organisms and pointed out that much was yet to 
be learned concerning spatial variance in differences between males and females.  A 
number of works (e.g., Sandell 1989, Minta 1993, Herfindal et al. 2006, Baker and 
Thompson 2007) have noted temporal differences in life-history traits of mammals. 
Findings of the present study are relatively clear.  Males were captured more 





in live traps between the sexes varied spatially and temporally for both initial captures 
and recaptures.  Because spatial and temporal patterns of susceptibility to capture in 
live traps have not been investigated in detail (comparative investigations are general-
ly lacking), explanations for such results remain uncertain.  However, Baldwin et al. 
(2005) reported that occurrence of raccoons, on the same study sites as used in the 
present study, could be successfully correlated with the presence of mature hardwood 
forest and the close proximity to available water sources.  As did Baldwin et al. 
(2005), Minser and Pelton (1982) and Leberg and Kennedy (1988) have noted the im-
portance of proximity to water to the occurrence of raccoons in Tennessee, and 
Kaufmann (1982) pointed out that raccoons are found in habitats associated with wa-
ter throughout their distribution.  The importance of forested habitat, which provides 
food and den sites, has been noted in several investigations (see Lotze and Anderson 
1979, Gehrt 2003).  In the present study, sites (2, 3, and 4) nearest permanent water 
(North Fork of the Wolf River) did not consistently have the greatest differences in 
susceptibility to capture in live traps nor did most forested sites (sites 2 and 3).  Sev-
eral ecological factors (e.g., density, habitat, water, climate, competition, food availa-
bility, disease, hunting, travel corridors) have been associated with natural history of 
raccoons (Lotze and Anderson 1979, Kaufmann 1982,Gehrt 2003).  Association of 
such factors to intersexual differences in susceptibility of capture in live traps is un-
clear.    However, a plausible explanation appears to relate to density.  Sites where 
greatest numbers of raccoons were initially captured (1, 2, and 6) had the least differ-
ence between males and females to capture spatially.  The same trend was seen with 
recaptures spatially.  Site 1, the location with greatest number of recaptures, had the 
least difference between males and females for recaptures.  Density has been related 





be higher than those of males; however, there appears to be more males when density 
is low (Twitchell and Dill 1949, Sanderson 1951).  Such numbers reflect growing 
populations (those with numerous females) and stable or decreasing populations 
where there are fewer females (Smith 1986).   
In the present study, intersexual differences in susceptibility of capture in live 
traps by recaptured raccoons spatially demonstrated less variability among sites than 
observed among initial captures (see Tables 1 and 2).  However, the pattern observed 
for recaptures in general was similar to that observed for initial captures in the spatial 
assessment.  Site 1 with the highest number of recaptures was significantly different 
from sites 2-6 in trappability between males and females.  All sites on Ames were 
similar in trappability (see Table 2).  Gehrt and Fritzell (1996) believed recapture 
rates to be adequate indicators of trappability.  Although the sample size of recaptures 
in this study was relatively low, results support this conclusion.            
Time and space are intertwined in analysis of population dynamics (Gilpin 
1996).  Mayr (1963) noted that species are polytypic in time as well as in space.     
This appears to be the case relating to intersexual differences in susceptibility of cap-
ture in live traps by raccoons in western Tennessee.  However, quantitative assess-
ments of temporal variation in trappability are lacking.  Yet, numerous investigations 
have noted temporal changes in selected behaviors and natural history traits (e.g., see 
Brown and Heske 1990, Hays 1997, Laakkonen et al. 2003, Hodgkison et al. 2004, 
Ferrara and Leberg 2010, and Carver et al. 2011), and, also, previous studies have in-
dicated differential capture between males and females of other carnivores (e.g., Kane 
and Litvaitis 1992, Noyce et al. 2001, Buskirk and Lindstedt 1989).  Explanations for 
such variation are diverse.  Gehrt and Fritzell (1996) indicated that, in their study in 





be explained solely by the difference in movement patterns.  In the present study, the 
cause of temporal variation in response to live traps by male and female captures and 
recaptures is uncertain.  However, as in spatial associations, there appears to be a rela-
tionship with density.  In the present study, years with the least difference between 
male and female trappability (initial and recaptures) tended to reflect years with great-
est abundance of raccoons.  Density has been shown to be a factor in behavioral traits 
of other mammalian species.  For example, Shenbrot and Rogovin (1995) demonstrat-
ed a relationship between density and temporal variation in spatial organization of a 
rodent community, and Hodgkison et al. (2004) showed a temporal relationship be-
tween density and food in fruit bats.  Also, Ganey et al. (2004) evaluated the effect of 
temporal variation in abundance.  As suggested by Gilpin (1996), it appears that spe-
cies on different landscapes will require different minimum time spans to establish 
structured populations. 
In the current study, the relationship between density and susceptibility to cap-
ture in live traps was one where trappability decreased at highest densities for both 
initial captured raccoons and recaptures.  Mayr (1976) pointed out that each local en-
vironment exerts a continuous selection pressure on species and results in local popu-
lations that differ in numerous adaptive features.  In the present study, male raccoons 
were more prone to capture and recapture than were females.  Such findings likely 
resulted from the fact that male raccoons have larger home ranges than females 
(Allsbrooks and Kennedy 1987, Tabatabai 1988, Jennings 2007) and encounter traps 
more frequently (Gehrt 2003, Pitt et al. 2008).  Additionally, they have a higher ener-
getic demand associated with a larger body size and energy cost associated with mat-
ing during the winter season (Lotze and Anderson 1979, Kaufmann 1982, and Gehrt 





Resources being limited in winter, it appears when density is high, both sexes show 
less restraint for entering traps than when density is lower.  Therefore, associations 
between abundance and response to traps by male and female raccoons in the present 
study may reflect a competitive factor as well as a behavioral component.  Smith 
(1986) and Ricklefs and Miller (2000) have discussed resource availability and com-
petition.   Krebs and Davies (1993) noted animals are more likely to engage in risk-
prone behavior when food is scarce, and Stephens and Krebs (1986) indicated hungry 
individuals are more likely to take a risk for resources that are immediately available.  
Rates of recapture were likely affected by individual reaction to the live-
trapping experience.  Two of the factors which contribute to an animal’s successful 
foraging are the species’ overall ability to respond to long-term changes within the 
environment and the individual’s capacity for reacting and adapting to short-term 
changes within the environment through learning (Bell 1991).  Raccoons have the ca-
pacity for long-term memory (Kitzmiller 1934, Gehrt et al. 2001).  As such, individu-
als in the present study may have learned that live traps offer a food reward for a rela-
tively low risk.     
Gilpin (1996) noted that space and time are connected in the dynamics of pop-
ulations.  The present study demonstrated that patterns seen in one year or one place 
may not represent what is going on temporally or spatially overall. As Meffe et al. 
(1997) stated, nature is dynamic.  Results of the present investigation, demonstrating 
spatial and temporal variation in susceptibility to capture in live traps, supported these 
conclusions.  Buskirk and Lindstedt (1989), Kane and Litvaitis (1992), and Noyce et 
al. (2001) demonstrated differential vulnerability by male and female mammals to live 
traps.  Such recognition provides insight into potential problems utilizing 





relating to spatial and temporal analyses will likely vary among populations.  Issues of 
scale have become a major concern of ecology (Wiens 1989, Levin 1992, Levin 1993, 
Malmer and Enckell 1994).  However, different species and different landscapes will 
require different approaches to understanding spatial structure and time scales (Gilpin 
1996).  Future investigations that assess broad spatial scales over long-term periods 
will likely add significant understanding to the question of intersexual differences in 
susceptibility to capture in live traps. 
Conclusions: 
1. Males were captured more frequently than females in all comparisons (initial 
captures and recaptures), but the difference was not always significant. 
2.  Intersexual differences in susceptibility to capture in live traps varied spatially 
for initial captures and recaptures. 
3. Intersexual differences in susceptibility to capture in live traps varied tempo-
rally for initial captures and recaptures. 
4. More variation existed spatially and temporally for initial captures than recap-
tures; little spatial and temporal variability between sexes is seen in recaptures.  
5. Susceptibility to capture and recapture appeared to be associated with density. 
6. Additional studies of other species and different spatial and temporal scales     
are needed to more clearly understand the issue of sex-biased trappability in 
mammals to live traps. 
7. Investigators using mark-recapture techniques should be aware of the potential      
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Summarized winter initial capture data of raccoons from 2001-2005 
trapping at the Edward J. Meeman Biological Station (one site) and Ames Plantation 
(five sites).  Information pertaining to year, site, and capture categories (total, total 
male, total female, total adult, adult male, adult female, total juvenile, juvenile male, 


























2001 1 34 20 14 29 17 12 5 3 2 
2002 1 12 8 4 11 8 3 1 0 1 
2003 1 27 15 12 18 12 6 9 3 6 
2004 1 20 13 7 17 12 5 3 1 2 
2005 1 19 10 9 11 7 4 8 3 5 
    
 
       
2001 2 24 14 10 23 14 9 1 0 1 
2002 2 24 21 3 18 15 3 6 6 0 
2003 2 17 9 8 13 8 5 4 1 3 
2004 2 20 15 5 12 8 4 8 7 1 
2005 2 16 13 3 6 5 1 10 8 2 
    
 
       
2001 3 8 7 1 6 5 1 2 2 0 
2002 3 6 6 0 5 5 0 1 1 0 
2003 3 12 8 4 8 6 2 4 2 2 
2004 3 4 2 2 1 1 0 3 1 2 
2005 3 7 5 2 6 4 2 1 1 0 
    
 
       
2001 4 2 2 0 2 2 0 0 0 0 
2002 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
2003 4 7 7 0 7 7 0 0 0 0 
2004 4 1 1 0 1 1 0 0 0 0 
2005 4 5 3 2 2 1 1 3 2 1 
    
 
       
2001 5 13 9 4 8 7 1 5 2 3 
2002 5 6 4 2 3 2 1 3 2 1 
2003 5 16 11 5 10 8 2 6 3 3 
2004 5 7 4 3 6 4 2 1 0 1 































2001 6 28 19 9 20 13 7 8 6 2 
2002 6 12 8 4 4 4 0 8 4 4 
2003 6 23 20 3 19 17 2 4 3 1 
2004 6 12 6 6 5 3 2 7 3 4 



























Summarized winter recapture data of raccoons from 2001-2005 trap-
ping at the Edward J. Meeman Biological Station (one site) and Ames Plantation (five 
sites).  Information pertaining to year, site, and capture categories (total, total male, 
total female, total adult, adult male, adult female, total juvenile, juvenile male, and 


























2001 1 15 9 6 12 7 5 3 2 1 
2002 1 3 3 0 3 3 0 0 0 0 
2003 1 13 7 6 9 5 4 4 2 2 
2004 1 6 5 1 4 4 0 2 1 1 
2005 1 12 5 7 6 3 3 6 2 4 
 
 
          
2001 2 9 5 4 8 5 3 1 0 1 
2002 2 0 0 0 0 0 0 0 0 0 
2003 2 3 1 2 2 1 1 1 0 1 
2004 2 5 5 0 2 2 0 3 3 0 
2005 2 5 4 1 3 3 0 2 1 1 
  
 
         
2001 3 2 1 1 2 1 1 0 0 0 
2002 3 1 1 0 1 1 0 0 0 0 
2003 3 2 1 1 2 1 1 0 0 0 
2004 3 1 1 0 1 1 0 0 0 0 
2005 3 2 2 0 2 2 0 0 0 0 
 
 
          
2001 4 1 1 0 1 1 0 0 0 0 
2002 4 N/A N/A N/A N/A N/A N/A N/A N/A N/A 
2003 4 2 2 0 2 2 0 0 0 0 
2004 4 0 0 0 0 0 0 0 0 0 
2005 4 2 1 1 
 
 
0 0 0 2 1 1 
 
 
          
2001 5 10 7 3 6 6 0 4 1 3 
2002 5 0 0 0 0 0 0 0 0 0 
2003 5 3 3 0 1 1 0 2 2 0 
2004 5 0 0 0 0 0 0 0 0 0 
2005 5 3 
 































2001 6 11 10 1 5 4 1 6 6 0 
2002 6 2 2 0 1 1 0 1 1 0 
2003 6 5 5 0 3 3 0 2 2 0 
2004 6 0 0 0 0 0 0 0 0 0 



























Winter capture data of raccoons from 2001-2005 trapping at the Ed-
ward J. Meeman Biological Station (one site) and Ames Plantation (five sites).  Origi-
nal trapping data has been modified to include only data most pertinent to this study. 
Year (trapping year), site, tag numbers, sex, age (A for adult, J for juvenile), date of 
capture, and initial capture (I) /recapture (R) information is displayed. 
 
 














      
  
 
610 611 M A 8 Feb 01 I 
  
 
610 611 M A 27 Feb 01 R 
  
 
















4189 F A 3 Feb 01 R 
  
 
614 697 M A 6 Mar 01 I 
  
 
614 697 M A 27 Mar 01 R 
  
 
617 688 F A 13 Mar 01 I 
  
 
621 616 F A 15 Mar 01 I 
  
 
623 689 M A 30 Mar 01 I 
  
 
627 626 M A 31 Mar 01 I 
  
 
629 618 M A 31 Mar 01 I 
  
 
676 622 M A 27 Mar 01 I 
  
 
619 678 F A 8 Mar 01 I 


























      














684 F J 18 Mar 01 R 
 
 
 685 606 M J 5 Mar 01 I 
 
 
 685 606 M J 8 Mar 01 R 
  691 698 M A 19 Mar 01 I 
 
  691 698 M A 20 Mar 01 R 
 
  692 625 M A 19 Mar 01 I 
 
  692 625 M A 21 Mar 01 R 
 
  687 695 M A 17 Mar 01 I 
 
  699 700 F A 18 Feb 01 I 
 
  6112 6113 M A 31 Jan 01 I 
 
  6114 6110 M A 31 Jan 01 I 
 
  1999 1998/ 
620 
F A 5 Mar 01 I 
 
 
  6115 6134 M J 2 Feb 01 I 
 
  6116 6144 F 2 31 Jan 01 I 
 
  6117 6147 M J 31 Jan 01 I 
 
  6117 6147 M J 10 Feb 01 R 
 


















2001 1       
 
 
 6119 6148 F A 1 Feb 01 I 
 
  6119 6148 F A 5 Feb 01 R 
 
  6120 6123 M A 31 Jan 01 I 
 
  6120 6123 M A 2 Feb 01 R 
 
  6133 61/216 
131 
F A 5 Feb 01 I 
 
 
  6126 6127 F A 30 Jan 01 I 
 




F A 30 Jan 01 I 
 
 




F A 4 Feb 01 R 
 
 
  6132 6138 M A 2 Feb 01 I 
 
  6132 6138 M A 10 Mar 01 R 
 
  6125 6135 F A 31 Jan 01 I 
 
  6125 6135 F A 2 Feb 01 R 
 
  6145 6140 M A 31 Jan 01 I 
 
  6145 6140 M A 5 Feb 01 R 
 
        
        
2002 1       
  710 797 F J 10 Jan 02 I 
 
  675 674 F A 11 Jan 02 I 
 
  655 662 M A 12 Jan 02 I 
 
  6330 6331 M A 20 Jan 02 I 
 

















2002 1       
  6333 6334 F A 21 Jan 02 I 
 
  6335 6336 M A 21 Jan 02 I 
 
  655 662 M A 21 Jan 02 
 
R 
  6319 6390 M A 10 Feb 02 I 
 
  6337 6338 M A 23 Jan 02 I 
 
  6174 624 M A 5 Feb 02 I 
 
  6339 653 M A 11 Feb 02 I 
 
  6335 6336 M A 15 Feb 02 R 
 
  6339 653 M A 15 Feb 02 R 
 
  6145 6317 M A 5 Mar 02 I 
 
        
        
2003 1       
  A131 A132 F A 27 Jan 03 I 
 
  A133 A134 M A 28 Jan 03 I 
 
  A120 A121 F A 28 Jan 03 I 
 
  6103 6107 M A 29 Jan 03 I 
 
  A120 A121 F A 30 Jan 03 R 
 
  6101 6102 M A 31 Jan 03 I 
 
  A135 A136 M J 31 Jan 03 I 
 
  A137 A138 F J 1 Feb 03 I 
 
  6112 6307 M A 1 Feb 03 I 
 



















2003 1       
  A137 A138 F J 2 Feb 03 R 
 
  A140 
 
A141 M A 2 Feb 03 I 
  A142 A143 F J 4 Feb 03 I 
 
  A149 A150 F A 4 Feb 03 I 
 
  A144 A145 M A 6 Feb 03 I 
 
  6103 6107 M A 11 Feb 03 R 
 
  A139 6143 M J 12 Feb 03 R 
 
  A135 A136 M J 12 Feb 03 R 
 
  A131 A132 F A 13 Feb 03 R 
 
  6112 6307 M A 13 Feb 03 R 
 
  A133 A134 M A 14 Feb 03 R 
 
  A146 A147 M A 14 Feb 03 I 
 
  A284 A286 M A 20 Feb 03 I 
 
  6349 6350 F A 20 Feb 03 I 
 
  6349 6350 F A 21 Feb 03 R 
 
  A140 A141 M A 21 Feb 03 R 
 
  A295 A299 M J 23 Feb 03 I 
 
  A280 A291 F J 24 Feb 03 I 
 
  U612 A112 F A 24 Feb 03 I 
 
  A278 A289 F J 1 Mar 03 I 
 
  U612 A112 F A 1 Mar 03 R 
 

















2003 1       
  A293 A296 M A 4 Mar 03 I 
 
  A281 A300 F J 4 Mar 03 I 
 
  6318/ 
A298 
6341 M A 7 Mar 03 I 
 
 
  A284 A286 M A 7 Mar 03 R 
 
  U660 U611 M A 9 Mar 03 I 
 
  A283 A292 F J 9 Mar 03 I 
 
  6122 
 
6340 F A 9 Mar 03 I 
  6132 6310/ 
A294 
M A 12 Mar 03 I 
 
 
        
        
2004 1       
  6126 6127 F A 3 Mar 04 I 
 
  6142 A744 F A 24 Jan 04 I 
 
  6313 A101 F A 27 Jan 04 I 
 
  A506 A507 M A 28 Jan 04 I 
 
  A506 A507 M A 30 Jan 04 R 
 
  A516 A517/ 
A534 
 
M A 30 Jan 04 I 
 
  A516 A517/ 
A534 
 
M A 5 Mar 04 R 
  A520 A521 M A 23 Jan 04 I 
 
  A520 A521 M A 27 Jan 04 R 
 


















2004 1       
  A530 A533 F J 21 Jan 04 I 
 
  A530 A533 F J 22 Jan 04 R 
 
  A531 A109 M A 20 Jan 04 I 
 
  A536 A286 M A 27 Jan 04 I 
 
  A539 A547 M A 22 Jan 04 I 
 
  A539 A547 M A 20 Feb 04 R 
 
  A540 A546 M J 22 Jan 04 I 
 
  A540 A546 M J 24 Jan 04 R 
 
  A541 A549 M A 22 Jan 04 I 
 
  A543 A545 M A 3 Mar 04 I 
 
  A550 A505 M A 22 Jan 04 I 
 
  A731 A741 F A 7 Mar 04 I 
 
  A733 A747 M A 21 Feb 04 I 
 
  A740 A749 F J 23 Feb 04 I 
 
  U601 U604 F A 22 Jan 04 I 
 
  U655 
 
U662 M A 22 Feb 04 I 
        
        
2005 1       
  A503 A504 M A 16 Jan 05 I 
 
  A742 A745 M J 16 Jan 05 I 
 
  A532 A542 F J 30 Jan 05 I 
 


















2005 1       
  A701 A702 F J 4 Feb 05 I 
 
  A726 A751 M J 4 Feb 05 I 
 
  A774 A775 F J 4 Feb 05 I 
 
  A772 A773 F A 4 Feb 05 I 
 
  A753 A754 M A 4 Feb 05 I 
 
  A774 A775 F J 5 Feb 05 R 
 
  A707 A708 F A 5 Feb 05 I 
 
  A753 A754 M A 6 Feb 05 R 
 
  A756 A757 F A 6 Feb 05 I 
 
  A752 A755 F J 6 Feb 05 I 
 
  A752 A755 F J 7 Feb 05 R 
 
  A742 A745 M J 7 Feb 05 R 
 
  A537 A538 M J 7 Feb 05 I 
 
  A120 A121 F A 7 Feb 05 I 
 
  A120 A121 F A 24 Feb 05 R 
 
  A701 A702 F J 24 Feb 05 R 
 
  A743 A748 M A 25 Feb 05 I 
 
  A709 A710 M A 25 Feb 05 I 
 
  A537 A538 M J 26 Feb 05 R 
 
  A772 A773 F A 26 Feb 05 R 
 



















  A707 A708 F A 28 Feb 05 R 
 
  A503 A504 M A 5 Mar 05 R 
 
  A724 A725 F J 6 Mar 05 I 
 
  A501 A502 M A 12 Mar 05 I 
 
  A724 A725 F J 15 Mar 05 R 
 
  A501 A502 M A 16 Mar 05 R 
 
        
        
2001 2       
  6177 6184 M A 23 Nov 00 I 
 
  6178 6193 F A 29 Nov 00 I 
 
  6178 6193 F A 12 Jan 01 R 
 
  6180 6188 M A 23 Nov 00 I 
 
  6180 6188 M A 10 Jan 01 R 
 
  6181 6185 F A 25 Nov 00 I 
 
  6181 6185 F A 27 Nov 00 R 
 
  6186 6187 M A 23 Nov 00 I 
 
  6186 6187 M A 24 Nov 00 R 
 
  6190 6189 M A 23 Nov 00 I 
 
  6190 6189 M A 29 Nov 00 R 
 
  6192 6191 F A 22 Nov 00 I 
 
  6192 6191 F A 27 Nov 00 R 
 
  6194 6179 F A 7 Dec 00 I 
 

















2001 2       
  6196 6195 M A 8 Jan 01 R 
 
  6197 6182 M A 29 Nov 00 I 
 
  6197 6182 M A 7 Jan 01 R 
 
  6376 6375 F J 14 Dec 00 I 
 
  6376 6375 F J 12 Jan 01 R 
 
  102 101 M A 6 Jan 01 I 
 
  122 123 F A 7 Jan 01 I 
 
  124 125 F A 6 Jan 01 I 
 
  172 173 M A 7 Jan 01 I 
 
  174 175 M A 5 Jan 01 I 
 
  6351 6352 M A 11 Jan 01 I 
 
  6355 6354 M A 11 Jan 01 I 
 
  6356 6358 F A 30 Jan 01 I 
 
  6359 6369 M A 30 Jan 01 I 
 
  6360 6361 F A 12 Jan 01 I 
 
  6362 6363 F A 12 Jan 01 I 
 
  6365 6371 M A 30 Jan 01 I 
 
  6372 6373 M A 31 Jan 01 I 
 
        
        
2002 2       
  28 34 M A 5 Dec 01 I 
 


















2002 2       
  33 38 F A 13 Nov 01 I 
 
  41 37 M A 13 Nov 01 I 
 
  43 49 M A 19 Dec 01 I 
 
  45 39 M A 6 Dec 01 I 
 
  46 42 F A 3 Dec 01 I 
 
  180 179 M J 21 Dec 01 I 
 
  188 190 M A 3 Jan 02 I 
 
  998 999 M J 7 Dec 01 I 
 
  6381 6396 M J 20 Dec 01 I 
 
  6394 6401 M A 3 Nov 01 I 
 
  6477 6476 M A 4 Nov 01 I 
 
  6478 6479 M J 4 Nov 01 I 
 
  6482 6483 M A 6 Nov 01 I 
 
  6484 6485 M A 6 Nov 01 I 
 
  6488 6489 M J 6 Nov 01 I 
 
  6490 6491 M A 6 Nov 01 I 
 
  6492 6493 F A 6 Nov 01 I 
 
  6494 6495 M A 12 Nov 01 I 
 
  6496 6497 M J 12 Nov 01 I 
 
  6498 6499 M A 12 Nov 01 I 
 
  U299 U300 M A 20 Dec 01 I 
 

















2003 2       
  6194 6179 F A 9 Dec 02 I 
 
  U10 U11 M A 15 Dec 02 I 
 
  U12 U13 F J 16 Dec 02 I 
 
  U12 U13 F J 21 Dec 02 R 
 
  U1 U2 F J 9 Dec 02 I 
 
  6178 6193 F A 10 Dec 02 I 
 
  6490 6491 M A 9 Dec 02 I 
 
  6490 6491 M A 16 Jan 03 R 
 
  U14 U15 M A 12 Jan 03 I 
 
  U17 U18 M A 19 Jan 03 I 
 
  U33 U38 F A 10 Dec 02 I 
 
  U4 U5 M J 12 Dec 02 I 
 
  U513 U516 M A 17 Dec 02 I 
 
  U571 U589 M A 17 Dec 02 I 
 
  U591 U596 F A 9 Dec 02 I 
 
  U6 U7 F J 14 Dec 02 I 
 
  U6 U7 F J 10 Jan 03 R 
 
  U8 U9 M A 15 Dec 02 I 
 
  U964 U956 F A 12 Dec 02 I 
 
  U966 U958 M A 12 Dec 02 I 
 
        


















2004 2       
  U186 U182 M A 8 Nov 03 I 
 
  U186 U182 M A 24 Jan 04 R 
 
  6413 6424 M J 22 Nov 03 I 
 
  6420 6423 M A 26 Nov 03 I 
 
  A618 A619 M A 10 Nov 03 I 
 
  A629 A630 M A 30 Nov 03 I 
 
  A637 A638 F A 10 Dec 03 I 
 
  6477 6476 M A 1 Dec 03 I 
 
  6477 6476 M A 25 Jan 04 I 
 
  U313 U314 M J 16 Nov 03 I 
 
  U313 U314 M J 23 Nov 03 R 
 
  U318 U319 M J 16 Nov 03 I 
 
  U320 U322 F J 16 Nov 03 I 
 
  U334 U328 M 1 19 Nov 03 I 
 
  U334 U328 M J 26 Nov 03 R 
 
  U379 U381 M J 3 Dec 03 I 
 
  U379 U381 M J 5 Dec 03 R 
 
  U390 U391 M J 14 Dec 03 I 
 
  U397 U398 M A 15 Dec 03 I 
 























2004 2       
  U780 U781 F A 7 Nov 03 I 
 
  154 153 F A 21 Nov 04 I 
 
  154 153 F A 28 Nov 04 R 
 
  U973 U974 M A 29 Jan 04 I 
 
        
        
2005 2       
  1 2 F A 14 Nov 04 I 
 
  3 4 F J 21 Nov 04 I 
 
  3 4 F J 7 Dec 04 R 
 
  5 
 
6 F J 16 Dec 04 I 
  7 8 M J 28 Nov 04 I 
 
  7 8 M J 19 Dec 04 R 
 
  9 10 M A 5 Dec 04 I 
 
  9 10 M A 6 Dec 04 R 
 
  11 12 M A 30 Nov 04 I 
 
  11 12 M A 15 Dec 04 R 
 
  13 14 M J 13 Dec 04 I 
 
  15 16 M J 14 Dec 04 I 
 
  17 18 M J 12 Dec 04 I 
 
  19 20 M J 17 Dec 04 I 
 
  21 22 M 
 
J 13 Dec 04 I 


















2005 2       
  25 26 M A 17 Dec 04 I 
 
  27 28 M J 27 Nov 04 I 
 
  29 30 M J 12 Dec 04 1 
 
  154 153 F A 21 Nov 04 I 
 
  154 153 F A 28 Nov 04 R 
        
        
2001 3       
  202 201 M A 5 Feb 01 I 
 
  202 201 M A 15 Mar 01 R 
 
  225 224 M A 19 Feb 01 I 
 
  226 227 M A 26 Feb 01 I 
 
  228 229 F A 26 Feb 01 I 
 
  228 229 F A 11 Mar 01 R 
 
  247 248 M J 24 Mar 01 I 
 
  249 250 M J 23 Mar 01 I 
 
  315 316 M A 20 Mar 01 I 
 
  6384 6385 M A 22 Feb 01 I 
 
        
        
2002 3       
  574 575 M A 12 Jan 02 I 
 
  223 222 M A 13 Jan 02 I 
 
  223 222 M A 15 Mar 02 R 
 


















2002 3       
  511 581 M A 13 Jan 02 I 
 
  252 251 M J 30 Jan 02 I 
 
  256 257 M A 16 Feb 02 I 
 
        
        
2003 3       
  A614 A615 M J 2 May 03 I 
 
  A616 A617 F J 2 May 03 I 
 
  A621 A624 F A 8 May 03 I 
 
  A625 A626 M A 9 May 03 I 
 
  U211 U212 M A 12 Feb 03 I 
 
  U217 U218 M J 13 Feb 03 I 
 
  U221 U255 F J 14 Feb 03 I 
 
  U231 U233 M A 26 Feb 03 I 
 
  U235 U236 M A 27 Feb 03 I 
 
  U266 U267 M A 19 Feb 03 I 
 
  U266 U267 M A 24 Feb 03 R 
 
  U270 U271 M A 21 Feb 03 I 
 
  U274 U275 F A 24 Feb 03 I 
 
  U274 U275 F A 4 Mar 03 R 
 
        
        
2004 3       



















2004 3       
  U393 U395 M A 18 Jan 04 R 
 
  U455 U983 F J 18 Jan 04 I 
 
  U959 U968 F J 25 Jan 04 I 
 
  U974 U975 M J 25 Jan 04 I 
 
        
        
2005 3       
  A386 A388 M A 27 Feb 05 I 
 
  A387 A383 F A 25 Feb 05 I 
 
  A390 A394 M A 27 Feb 05 I 
 
  A390 A394 M A 5 Mar 05 R 
 
  A393 A392 M A 4 Feb 05 I 
 
  A393 A392 M A 6 Mar 05 R 
 
  A396 A384 M J 25 Feb 05 I 
 
  A397 
 
A398 F A 13 Mar 05 I 
  A400 
 
A399 M A 13 Mar 05 I 
        
        
2001 4       
  6388 6387 M A 15 Feb 01 I 
 
  6392 6389 M A 15 Feb 01 I 
 
  6392 6389 M A 7 Mar 01 R 
 
        
        
2003 4       

















2003 4       
   A603 A604 M A 28 Mar 03 I 
 
  A605 A606 M A 1 Apr 03 I 
 
  A607 
 
A608 M A 31 Mar 03 I 
  A607 A608 M 
 
A 4 Apr 03 R 
 
  A610 A611 M A 11 Apr 03 I 
 
  A610 A611 M A 18 Apr 03 R 
 
  U309 U312 M A 25 Mar 03 I 
 
  U709 U713 M A 26 Mar 03 I 
        
        
2004 4       
  A870 A873 F J 7 Feb 04 I 
        
        
2005 4       
  A301 A302 M J 14 Jan 05 I 
 
  A303 A304 F J 15 Jan 05 I 
 
  A303 A304 F J 22 Jan 05 R 
 
  A307 A308 
 
M J 29 Jan 05 I 
  A307 A308 M J 30 Jan 05 R 
 
  A309 A310 M A 25 Feb 05 I 
 
  A311 A312 F A 4 Mar 05 I 
 
        
        
2001 5       





















2001 5       
  504 505 M A 21 Dec 00 R 
 
  506 507 F J 16 Dec 00 I 
 
  506 507 F J 22 Jan 01 R 
 
  512 576 F A 27 Jan 01 I 
 
  518 521 M A 29 Dec 00 I 
 
  518 521 M A 14 Jan 01 R 
 
  519 555 
 
M A 29 Dec 00 I 
  519 555 
 
M A 20 Jan 01 R 
  522 523 M A 11 Dec 00 I 
 
  522 523 M A 29 Dec 00 
 
R 
  524 525 F J 10 Dec 00 I 
 
  524 525 F J 16 Dec 00 R 
 
  526 527 M J 2 Dec 00 I 
 
  526 527 M J 9 Dec 00 R 
 
  528 529 M A 3 Dec 00 I 
 
  528 529 M A 9 Dec 00 R 
 
  531 530 F J 10 Dec 00 I 
 
  531 530 F J 29 Dec 00 R 
 
  533 534 M A 29 Dec 00 I 
 
  6326 6327 M J 30 Oct 00 I 
 



















2002 5       
  904 905 F J 15 Nov 01 I 
 
  930 928 M A 3 Jan 02 I 
 
  935 934 M J 29 Nov 01 I 
 
  973 972 M A 30 Dec 11 I 
 
  978 979 M J 20 Nov 01 I 
 
  U942 U940 F A 26 Nov 01 I 
 
        
        
2003 5 526 527 M A 5 Nov 02 I 
 
  U901 U906 M J 5 Nov 02 I 
 
  U901 U906 M J 11 Nov 02 R 
 
  U909 U910 F J 5 Nov 02 I 
 
  U912 U917 F A 5 Nov 02 I 
 
  U943 U944 M J 7 Nov 02 I 
 
  U945 U946 F A 7 Nov 02 I 
 
  U947 U948 M A 3 Nov 02 I 
 
  U947 U948 M A 7 Nov 02 R 
 
  U949 U950 M A 3 Nov 02 I 
 
  U951 U952 M A 10 Nov 02 I 
 
  U954 U955 M A 11 Nov 02 I 
 
  U960 U961 M J 12 Nov 02 I 
 



















2003 5       
  B130 B127 M A 30 Jan 03 I 
 
  1105 1106 F J 3 Feb 03 I 
 
  A190 A191 M A 25 Jan 03 I 
 
  A209 A210 M A 26 Jan 03 I 
 
        
        
2004 5       
  U942 U940 F A 6 Dec 03 I 
 
  2441 2497 M A 4 Dec 03 I 
 
  U841 U842 M A 30 Nov 03 I 
 
  U843 U844 M A 4 Dec 03 I 
 
  U854 U859 M A 11 Nov 03 I 
 
  U857 U851 F J 4 Nov 03 I 
 
  U860 U862 F A 4 Nov 03 I 
 
        
        
2005 5       
  363 333 M A 24 Nov 04 I 
 
  850 849 M A 27 Nov 04 I 
 
  A304 A303 M A 22 Nov 04 I 
 
  A304 A303 M A 25 Nov 04 R 
 
  A851 A877 M A 13 Nov 04 I 
 
  A851 A877 M A 20 Nov 04 R 
 
  A876 A878 M A 20 Nov 04 I 
 

















2005 5       
  A971 A969 F A 5 Dec 04 I 
 
  A973 A972 M A 3 Dec 04 I 
 
  A974 A975 F A 28 Nov 04 I 
 
  A974 A975 F A 30 Nov 04 R 
 
        
        
2001 6       
  403 404 M J 21 Dec 00 I 
 
  403 404 M J 18 Jan 01 R 
 
  405 406 M A 28 Dec 00 I 
 
  405 406 M A 17 Jan 01 R 
 
  421 424 M J 30 Dec 00 I 
 
  421 424 M J 18 Jan 01 R 
 
  448 447 F A 21 Dec 00 I 
 
  451 452 M J 13 Dec 00 I 
 
  451 452 M J 14 Dec 00 R 
 
  456 457 M A 14 Dec 00 I 
 
  458 459 F A 9 Dec 00 I 
 
  460 461 F J 9 Dec 00 I 
 
  462 463 M J 9 Dec 00 I 
 
  462 463 M J 16 Dec 00 R 
 
  465 464 M A 3 Dec 00 I 
 


















2001 6       
  468 469 M A 2 Dec 00 I 
 
  468 469 M A 13 Jan 01 R 
 
  470 471 F J 2 Dec 00 I 
 
  473 472 M A 2 Dec 00 I 
 
  475 474 M A 2 Dec 00 I 
 
  476 477 M J 14 Dec 00 I 
 
  476 477 M J 17 Dec 00 R 
 
  495 496 M J 14 Dec 00 I 
 
  495 496 M J 14 Jan 01 R 
 
  497 498 M A 14 Dec 00 I 
 
  497 498 M A 18 Jan 01 R 
 
  6301 6302 M A 12 Nov 00 I 
 
  6303 6304 M A 12 Nov 00 I 
 
  6303 6304 M A 2 Dec 00 R 
 
  6305 6306 F A 13 Nov 00 I 
 
  U427 U426 F A 10 Dec 00 I 
 
  U427 U426 F A 17 Dec 00 R 
 
  411 410 M A 18 Jan 01 I 
 
  413 412 F A 16 Jan 01 I 
 
  414 416 F A 14 Jan 01 I 
 
  415 423 F A 19 Jan 01 I 
 

















2001 6       
  417 420 M A 13 Jan 01 I 
 
  440 430 M A 20 Jan 01 I 
 
        
        
2002 6       
  806 807 M J 1 Dec 01 I 
 
  808 809 F J 1 Dec 01 I 
 
  816 817 M A 22 Nov 01 I 
 
  820 821 F J 21 Nov 01 I 
 
  822 823 M A 5 Nov 01 I 
 
  824 825 M A 3 Nov 01 I 
 
  826 827 M J 3 Nov 01 I 
 
  870 875 M J 26 Nov 01 I 
 
  870 875 M J 7 Dec 01 R 
 
  893 463 M A 4 Nov 01 I 
 
  893 463 M A 23 Nov 01 R 
 
  897 896 M J 23 Nov 01 I 
 
  900 899 F J 3 Nov 01 I 
 
  881 894 F J 3 Jan 02 I 
 
        
        
2003 6       
  U180 U179 M A 3 Dec 02 I 
 



















2003 6       
  A72 A73 M A 7 Dec 02 R 
 
  A80 A81 M J 19 Nov 02 I 
 
  A80 A81 M J 28 Nov 02 R 
 
  A82 A83 F A 22 Nov 02 I 
 
  A84 A85 M A 22 Nov 02 I 
 
  U828 U829 M A 26 Nov 02 I 
 
  U831 U832 M A 10 Dec 02 I 
 
  U831 U832 M A 23 Jan 03 R 
 
  A88 A89 M A 22 Nov 02 I 
 
  A90 A91 F J 28 Nov 02 I 
 
  A94 A95 M J 30 Nov 02 I 
 
  A96 A97 M J 1 Dec 02 I 
 
  A96 A97 M J 5 Dec 02 R 
 
  462 463 M A 2 Dec 02 I 
 
  6301 6302 M A 1 Dec 02 I 
 
  6303 6304 M A 19 Nov 02 I 
 
  6303 6304 M A 29 Nov 02 R 
 
  A98 A99 M   A 1 Dec 02 I 
 
  U883 U884 M  A 4 Dec 02 I 
 
  U890 U891 F A 8 Dec 02 I 
 
  A192 A193 M A 26 Jan 03 I 
 

















2003 6       
  A223 A224 M A 29 Jan 03 I 
 
  A235 A236 M A 1 Feb 03 I 
 
  U868 U869 M A 27 Jan 03 I 
 
  U888 U889 M A 7 Dec 02 I 
 
        
        
2004 6       
  6403 6412 F J 19 Nov 03 I 
 
  6404 6425 F A 13 Nov 03 I 
 
  6414 6422 F J 16 Nov 03 I 
 
  6416 6421 M A 13 Nov 03 I 
 
  A863 A872 F J 15 Dec 03 I 
 
  U335 U338 M J 21 Nov 03 I 
 
  U382 U383 F J 3 Dec 03 I 
 
  U384 U385 M A 5 Dec 03 I 
 
  U386 U387 M J 6 Dec 03 I 
 
  U388 U389 M J 6 Dec 03 I 
 
  U418 U419 M A 11 Nov 03 I 
 
  U427 U426 F A 8 Nov 03 I 
 
        
        
2005 6       
  A306 A305 M J 5 Dec 04 I 
 
  A310 A309 M A 5 Dec 04 I 

















2005 6       
  A314 A311 M A 7 Dec 04 I 
 
  A314 A311 M A 19 Dec 04 R 
 
  A315 A316 M J 8 Dec 04 I 
 
  A391 A385 M A 19 Dec 04 I 
 
  A395 A389 M A 19 Dec 04 I 
 
  B101 B102 F A 14 Nov 04 I 
 
  B101 B102 F A 28 Nov 04 R 
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